Resum6 -Des b i f u r c a t i o n s v e r s des & t a t s periodique e t chaotique o n t 6 t 6
observees dans une c a v i t e en anneau totalement optique. On a u t i l i s e un t r a i n d'impulsions d e l i v r e p a r un l a s e r B modes bloques c o m e une source de lumiere i n t e n s e e t quasi--continue. L a c a v i t e c o n t e n a i t une f i S r e o p t ique monomode permettant l a propaqation d'une onde q u a s i plane. Les res u l t a t s sont en accord avec l a t h d o r i e de Ikeda e t a l .
Abstract -B i f u r c a t i o n s t o p e r i o d i c and c h a o t i c s t a t e s have been observed i n an a l l o p t i c a l r i n g c a v i t y . e mode-locked pulse t r a i n was used a s a s t r o n g quasi-C.I.J. l i g h t source. The r i n g c a v i t y c o n s i s t e d of a single-mode o p t i c a l f i b e r allowing a propagation of a quasi-plane wave. The r e s u l t s a r e i n good agreement with t h e theory of Ikeda e t a l .
t7e have observed t h e b i f u r c a t i o n s t o t h e p e r i o d i c and t o t h e c h a o t i c s t a t e i n an a l l o p t i c a l r i n g c a v i t y a s proposed by Ikeda e t a l . / l / .
In o r d e r t o experimentally r e a l i z e t h e proposed b i f u r c a t i o n s , a C.W. l a s e r having a h i g h e r power than usual ones i s r e q u i r e d s i n c e t h e b i f u r c a t i o n s appear a f t e r repeated s u p e r p o s i t i o n s of i n c i d e n t f i e l d s with n o n l i n e a r l y phase-shifted i n s i d e f i e l d s of t h e c a v i t y .
For t h i s purpose t h e second harmonic of an a c t i v e l y mode-locked and Q-switched YAG l a s e r / 2 / was found s u i t a b l e . The o u t p u t had an enough peak power ( > 1 KF?), and an almost long enough envelope of t h e p u l s e t r a i n (450 nsec, FWHtl), t h e pulse separat i o n being 7.6 sec.
As a r i n g c a v i t y t h e one made of a single-mode o p t i c a l f i b e r was found t o have a number o f s u i t a b l e c h a r a c t e r i s t i c s . V J e can have n o t only a high f i e l d i n t e n s i t y f o r a long i n t e r a c t i o n l e n g t h , b u t a l s o t h e propagation of a quasi-plane wave even when the n o n l i n e a r change of t h e index o f r e f r a c t i o n i s p r e s e n t /3,4/.
The r i n g c a v i t y c o n s i s t e d of an in?ut and an o u t p u t m i r r o r having t h e r e f r e c t iv i t y 60% and 2 0 % , r e s p e c t i v e l y , i n a d d i t i o n t o two microscopic o b j e c t i v e s and t h e 1 . 2 m o p t i c a l f i b e r . The t r a n s i t time o f t h e c a v i t y TR was e x a c t l y matched t o t h e p e r i o d of t h e mode-locked p u l s e s , s o t h a t t h e p u l s e s could perform t h e mapping of t h e deference equation / I / .
On i n c r e a s i n g t h e i n p u t power, we observed a p e r i o d i c change o f t h e p u l s e envelope near t h e c e n t e r of t h e 3-switched envelope a t t h e i n p u t l e v e l corresponding t o A~B ' L~ ;I,/. This i s t h e expected period doubling, where t h e p e r i o d changed from TR t o 2 TR. When t h e i n p u t power was f u r t h e r increased ( by about 8 0 % , f o r example), t h e envelope showed e r r a t i c behavior. A computer simulation was q u i t e c o n s i s t e n t with t h e s e r e s u l t s . A l l t h e s e s f a c t s i n d i c a t e t h a t t h e above e r r a t i c envelope i s t h e chaos t h a t we have expected.
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